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Evaluation of the Antioxidant Activities To Various Solvent Extracts
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Abstract:

The results of the study show that, Ethanol extract from tuber contained the highest
amount of Alkaloids, Flavonoid and Phenol (++) compared to that of the other extracted
varieties and ethanol extract from leaves. Chemical composition of tuber from
Asphodelus microcarpus showed the highest amount of total protein (12.5%), Total
fats(9.5%),compared to leaves. All varieties under investigation (tuber and leaves)
contained Fructose, Glucose and Sucrose, its amounts were (8.77%, 16.58%, 8.90%)
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(1.40%,3.21%,3.01%) for tuber and leaves, respectively. For macro element, potassium
seemed to be the highest element in all samples under investigation. For the micro
elements, copper and zinc, seemed to be the most micro element found in tuber sample
under investigation; whereas Iron and Selenium was found in fair amount and manganese
in minor amounts. The GC-MS of ethanol extract of powder tuber and leaves extracted
from Asphodelus microcarpus showed 14 compounds representing about 90.26% of the
powder tuber extracted from Asphodelus microcarpus. The major components are as
follows:1,8-dihydroxyanthracene (47.1), beta — dihydroxyanthracene (18.9), a -
dihydroxyanthracene (11.8),while ethanol powder leaves extracted showed that the
extracted contains 17 compounds. Ethanol extract from tuber and leaves showed contain
high total phenolic content, and highly amount of flavonoids compounds as compared
with the qurecetin which used as standard. The reducing power assay of ethanol extracted
of tuber and leaves from Asphodelus microcarpus exhibit higher reducing activity than
the ascorbic acid, The results of the DPPH" radical scavenging activity of ethanol
extracted from Asphodelus microcarpus, these results compared with the well-known
antioxidant ascorbic acid where the percent of the inhibition is 82% at 500 pg/ml of the
vitamin C and 97.5% and 60.6% at 500 pg/ml of the tuber and leaves respectively.

Keywords: Ethanol extract, Asphodelus microcarpus , antioxidant activity, macro element.

Introduction:

Medicinal plants (also known as herbs, herbal medicine, pharmacologically active
plants, or phytomedicinals ) are the dominant agents of disease treatment in many
countries. The more industrialized quarter of earth's population is also dependent on
medicinal plant. Approximately 25% of the drugs available in the average American
market are from plant in nature, either as purified extracts or as partially modified
secondary products Omar,(2010). A remarkable increase in the use of medicinal plant
products has been observed in the past decade. Due to their properties, medicinal plants
are used as primary health care aid among 80 % of the world’s population in the form of
plant extracts or their active components ( WHO, 2008 ). Today, herbs are still found in
40 % of prescriptions, and the interest for use of herbal remedies instead of chemical
drugs is increasing because of lesser side effects. Most botanically derived drugs are in
the form of purified extracts or partially synthesized analogues. Well-known examples
include: atropine, digoxin, ephedrine, caffeine and cough suppressants. A number of
newer drugs, notably the antineoplastic agents taxol, vincristine and vinblastine are also
derived directly from plant sources. Less refined crude medicinal plant products such as
chamomile, garlic, ginseng and opium are used throughout the world for a medicinal
recreational purpose ( Anjali and Sheetal Sosa 2016 ). Much attention has been focused
on the protective biochemical function of naturally occurring herbal antioxidant in
biological system and on the mechanisms of their action. Plant preparations containing
flavonoids have been used for many centuries ago as herbal remedies for a variety of
diseases and have been found to have an important role against many diseases such as
allergies, arthritis and cancer (Waterman and  Lockwood 2017 ). In the search for
sources of natural antioxidants, in the last few years some medicinal plants have been
extensively studied for their antioxidant activity and radical scavenging activity (
Desmarchelier et al., 2016 ), Flavonoids and other phenolic compounds of plant origin
have been reported as scavenger of Reactive oxygen species( ROS), thus, they are
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viewed as promising therapeutic drugs for free radical pathologies (Lee et al., 2014). The
antioxidant activity of plant origin is dependent on the type and polarity of the extracting
solvent as well as on the test system and the substrate to be protected by the antioxidant
(Heinonen et al., 1998; Kang and Lee, 2001). Over the years, humans have relied on
nature for their basic needs, especially in health care. Although plants produce a broad
range of bioactive chemical compounds via their secondary metabolism such as:
flavonoids, alkaloids, tannins and phenolic compounds these compounds may elicit a
long range of different effects that may be beneficial or toxic. Asphodelus microcarpus is
known in Arabic as “: beruag » and in English as Asphodel. Asphodelus is a genus of
mainly perennial herbs, with starchy rhizomes, corms, or bulbs which grow in well-
drained soils with abundant natural light. The genus was formerly placed in the lily
family (Liliaceae) (Satil and Akan, 2006) Asphodelus microcarpus is a perennial herb, 1
m high, its habitat is on hill slopes, wadi sides, floodplains of mountain streams, usually
on alluvial soil (Khansaa, 2014). In traditional use Asphodelus microcarpus is used in
many ways. For earache, the underground part is warmed in olive oil and three drops a
day are put in the ear. For abscesses, a local application of the powder and decoction of
the drug. The tubers are used to prepare an ointment for vitiligo and any kind of white
spots on the skin. The extract of methanol and a decoction of the roots act against ulcers.
The extract, rich in anthraquinones, is a laxative and a purgative (Khansaa , 2014). Many
herbs present a variety of bioactive phytochemicals which have been reported to contain
large amounts of antioxidant.( Javanmardi et al., 2013). However, the few biological
studies for microcarpus species indicate the importance of the continuity of
phytochemical studies and activities, with these species reported. The specific objectives
were to the present study was to determination of the chemical composition of different
parts (tuber and leaves) of Asphodelus microcarpus and determination the antioxidant
activity of various solvent extracts using (Hexane, Ethyl acetate, Ethanol) from different
parts ( tuber and leaves ) of Asphodelus microcarpus.
Materials and methods:
Plant material:

Asphodelus microcarpus were collected from Haniah in Al-Jabal Al Khadar area ,
Libya (in April 2018).
Chemicals:
1,1-Diphenylpicrylhydrazyl (DPPH") was supplied from Sigma and Merck company.
Ascorbic acid, Folin-Ciocalteu reagent, ferric chloride, potassium ferricyanide,
monobasic dihydrogen phosphate, dibasic monohydrogen phosphate, trichloro acetic
acid, sodium carbonate, anhydrous sodium sulfate and pyrogallol were obtained from the
biochemistry laboratory of the Chemistry department-Benghazi University.
Methods:
Sample preparation:
The leaves and tubers of Asphodelus microcarpus, were collected from Al-Jabal Al-
Khadar area in Libya during April 2018.The leaves of Asphodelus microcarpus were
dried in the laboratory and powdered in grinder.
Extraction of Samples:
The extract was obtained by macerating 30 g of the dried tuber and leaves from
Asphodelus microcarpus in hexane , ethyl acetate and Ethanol (300 mL/L) for 48 h,
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Soxhletion process was used for the extraction of the leaves and tuber. The
resultant extracts were concentrated to dryness in a rotary evaporator under reduced
pressure at 40 °C.

Store extracts:

The extracts samples were stored at 7°C in dark air-tight containers after drying over
anhydrous sodium sulfate and filtered before injecting to GC-MS analysis. Thermo
Scientific, Trace GC Ultra & ISQ Single Quadruple MS, DB-5 bonded-phase fused-silica
capillary column was used in for GC/MS analysis of both samples.

Extracts analysis:

all samples extracted from Asphodelus microcarpus were subjected to

Quialitative detection of Asphodelus microcarpus(tuber and leaves ):

Alkaloid test: (Harborne , 1984)

Alkaloids were detected using the following Dragendroff reagent : Several drops of
reagent were added to 1 mL of extract. When an orange deposit is found, the result is
positive indicating the presence of alkaloids

The Dragendroff reagent was prepared by mixing : Bismuth sub-nitrate, 1.7g ,
Glacial Acetic Acid, 20ml, water 80ml and 50% solution of Potassium iodide in water,
100ml. mix together and store as stock solution. 10ml of stock, 20ml Glacial Acetic Acid
and make up to 100ml with water gives the working solution

Flavonoids test : (Al-Kazraji ,1991)

1 mL of Ethanolic KOH [5N] was added to 1 ml of the extract, when a yellow deposit
was found, the result was positive indicating the presence of flavonoids

Tannins test : (Jawad , (1997)

1 ml of lead acetate (1%) was added to 1 ml of extract, when white precipitation is
positive, indicating the presence of tannins

Phenol’s test : (Gayon, 1972)

Dissolve 0.1 g of extract in 1 ml of distilled water and add 1 to 2 drops of FeCI3 (1%).
When blue or green appears, the result is positive, indicating the presence of phenols
Saponin test : (Haddad, 1965)

Add 1 ml of mercury mercury chloride reagent (5%) to 1 ml of extract, when white
precipitation is positive, indicating the presence of soap.

Resins test : (Shihata,1951)

Add 10 ml of ethyl alcohol CH3CH,OH at a concentration of 95% to 1 g dry weight of
the vegetable portion and leave to boil in a water bath for 2 minutes. Filtered the solution,
add to the filtration 20 ml of distilled water with acid droplets of 4% HCI acid shows
turbidity in the solution

Chemical Composition of Asphodelus microcarpus(tuber and leaves):

Moisture, carbohydrates, lipid and protein contents were determined by

Association Official Analytical Chemists (A.O.A.C 2005) .

Sugars (glucose, fructose, sucrose, starch ) were detected in tubers and leaves from
Asphodelus microcarpus following Lane and Eynon method (A.O.A.C 2005). Sugar
analysis was carried out using Shimadzu HPLC-Lc 10AB, detector RID-10A.
Acetonitrile (80%) and water (20%) were used as mobile phase. Data acquisition was
performed with the Shimadzu LC-Solution Software (Central Laboratory Cairo
University).

257

2023 G (1) daall gl 41 220 (STDJ) Liaplpisilly aplelf slaill dla
annamaa@azu.edu.ly (ISSN: 2789-9535) Lowf — 4ipas — il ill deals — deljll 45




Evaluation of the Antioxidant Activities To Various Solvent Extracts From dsphodelus
micracarpus L. plant Growing in Al-Jabal Al- Khadar region, Libya (254-272)

Determination of minerals:

The mineral content of the tuber and leaves from Asphodelus microcarpus were
determined using Atomic Absorption Spectrophotometer according to the method
described by A.O0.A.C 2005.

Fatty acid profile of Asphodelus microcarpus:

Fatty acid concentration in the tuber and leaves obtained from Asphodelus microcarpus
were estimated using the Gas Chromatography . Chromatography was performed with
Unicam 610 Series gas chromatograph equipped with a flame-ionization detector and a
60 m x 0.25 mm i.d. column coated with a 0.25 pum film of HP-23. Split injection (split
ratio 1:50) was performed, with hydrogen as carrier gas at a flow rate of 43 m s .
(Central Laboratory Cairo University ).

Gas chromatography/ Mass spectra.

Thermo Scientific, Trace GC Ultra & 1SQ Single Quadruple MS, DB-5 bonded-phase
fused-silica capillary column was used in for GC/MS analysis of all extracts of the
dried tuber and leaves from Asphodelus microcarpus.

Antioxidant activities assays and quantitative analysis:

All of these experimental analyses have been conducted in biochemistry laboratory at
Benghazi University.

Total phenolic content (TPC):

Total concentration of phenolic compound in the extracts of the dried tuber and leaves
obtained from Asphodelus microcarpus were estimated using the colorimetric method
based on Folin-Ciocalteu reagent (Adam et al. 2008). 0.05 ml of the extracts at different
concentrations "100,200,300,400,500 pg/ml™ were mixed separately with 0.05 ml of
Folin-Ciocalteu reagent. Then 0.5 ml of 15% sodium carbonate solution was added to the
mixture and then the adjusted to 1 ml with 0.4 ml of distilled water. The reaction was
allowed to stand for 10 min, after which the absorbance were recorded at 765 nm by UV-
visible spectrophotometer. Quantification was done with respect to standard calibration
curve of Pyrogallol the results were expressed as pyrogallol "pg/ml”. Estimation of the
phenolic compounds was carried out in triplicate. The results were mean values *
standard deviations.

Total flavonoids content (TFC):

Aluminum chloride colorimetric method was used for determination (Chang et al., 2002).
2 ml of Different concentration "100, 200, 300, 400, 500 pg/ml "of extracts mixed with
0.1ml of 10% aluminum chloride, 0.1 ml of 1 M potassium acetate and 2.8 ml of distilled
water. It remained at room temperature for 30 min; the absorbance of the reaction mixture
was measured at 415 nm with a UV-visible spectrophotometer. The calibration curve was
obtained by preparing different quercetin solutions in methanol at concentrations "100 to
500 pg/mi*,

Reducing power assay (RPA):

The reducing power was determined according to the (Naznin and Hasan, 2009). 2ml of
the extracts with different concentration "100,200,300,400,500ug/mlI" was mixed with
2.5 ml phosphate buffer (0.2 M, pH 6.6) and 2.5 ml potassium ferricyanide then mixture
was incubated in water bath at 50 C° for 20 minutes and 2.5 ml of trichloroacetic acid
was added to the mixture which was then centrifuged at 3000 rpm for 10 minutes. Finally
2.5 ml of the supernatant was mixed with 2.5 ml of distilled water and 1 ml Fecls
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substances, which have reduction potential react with potassium ferricyanide (Fe**) to
form potassium ferricyanide (Fe**), which then reacts with ferric chloride to form ferric
ferrous complex that has an absorption maximum at 700nm by UV-Visible
spectrophotometer. Quantification was done with respect to stander calibration curve of
ascorbic acid the results were expressed as ascorbic acid "ug/ml".

Potassium ferricvanide + ferric chloride M potassium ferricvanide + ferrous chloride.

DPPH free radical scavenging activity (RSA):

The antioxidant activity of the fixed and volatile oils was measured in terms of hydrogen
donating or radical-scavenging ability using the stable DPPH" method as modified by
(Park et al., 2006).

The reaction mixture containing 2 ml of the all extracts at different
concentration™100,200,300,400,500ug/mlI" and 2ml of DPPH" (0.2mM) was vigorously
shaken and incubated in darkness at room temperature for 30 minutes. When the DPPH"
reacted with an antioxidant compound in oil that can donate hydrogen, it was reduced and
resulting decrease in absorbance at 517nm using UV-visible spectrophotometer, and the
mean values were obtained from triplicate experiments. The percentage of the remaining
DPPH" was plotted against the sample concentration. A lower value indicates greater
antioxidant activity. Radical scavenging activity was expressed as percent of inhibition
and was calculated using the following formula:-

%DPPH "RSA" = [Abs. of Control — Abs. of Sample / Abs. of Control] x 100
Statistical analysis of the data:

The results obtained were statistically analyzed according to the methods described. The
probability "P" was deduced from table of "t" test according to the degree of freedom.
RESULTS

Qualitative detection of Asphodelus microcarpus (Tuber and Leaves ):

Table's (1 and 2) show the qualitative detection of Asphodelus microcarpus(Tuber and
Leaves ) in some extracted from Asphodelus microcarpus.

Table(1) Qualitative detection of different extracted from Asphodelus microcarpus

(Tuber).

Qualitative Extract of Asphodelus microcarpus(tuber )
detection

hexane extract Ethyl acetate Ethanol extract

extract
Alkaloid test - + ++
Flavonoid's test - + ++
Tannins test - + +
Phenol's test - + ++
Saponin test + + +
Resins test - - -
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Table (2): Qualitative detection of different extracted from Asphodelus microcarpus

(Leaves)

Qualitative

Extract of Asphodelus microcarpus(leaves )

detection

hexane extract

Ethyl acetate

Ethanol extract

extract
Alkaloid test =+ +
Flavonoid's test =+ +
Tannins test - +
Phenol's test + +

Saponin test

Resins test

Asphodelus microcarpus composition:

Chemical composition of powder tuber and leaves from Asphodelus microcarpus:
Table (3): Chemical composition of tuber from Asphodelus microcarpus (g/100 g
powder tuber ) Mean +Standard Deviation (N = 3).

Chemical composition content 2/100 g powder tuber
Total proteins 12.5+0.05
Total fats 0.5+0.21
Total carbohydrates 726311
Moisture 54 £ 0.04

Table (4): Chemical composition of leaves from Asphodelus microcarpus (g/100 g
powder leaves ) Mean £Standard Deviation (N = 3).

Chemical composition content 2/100 g powder leaves
Total proteins 2.89 £ 0.23
Total fats 0.79 £ 0.01
Total carbohydrates 05.3 £ 2.96
Moisture 1.06 = 0.01

Sugar content of powder tuber and leaves from Asphodelus microcarpus:
Table (5): Sugar content of powder tuber (g/100g powder tuber) Mean zStandard

Deviation (N = 3).

Sugar content Z/100g powder tuber

Fructose 8.77 4072

Glucose 16.58 = 7.310

Sucrose 8.90 =4.440

Starch 46.20 £ 7.3

Other 19.55
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Table (6): Sugar content of powder leaves (g/100g powder leaves) Mean xStandard

Deviation (N = 3).

Sugar content g/100g powder leaves
Fructose 1.40+0.032
Glucose 321 +7.310
Sucrose 3.01 £4.440
Cellulose 820073
Other 10.50

Mineral content of powder tuber from Asphodelus microcarpus:
Table (7) : Mineral composition of powder tuber (ug/g) Mean + Standard Deviation.

Mineral ng'e powder tuber
Phosphorus 493 £ B.05
Calcium 602 =732
Iron 203x0.12
Potassium 10542 + 365
Copper 240£3.72
Manganese 1. 88 +0.03
Zinc 10.7£1.65
Sodium 138 +£3.20
Magnesium 636+ 921
Selenium 403+x0.11

Table (8) : Mineral composition of powder

leaves (1g/g) Mean = Standard Deviation.

Mineral ng'c powder leaves
Phosphorus T2+ 920
Calcium Bl+416

Iron 0.04+0.07
Potassium 2102 +88.3
Copper 0.00=x= 0.00
Manganese 0.00x= 0.00
Zinc 043+ 0.01
Sodium 26+ 2.97
Magnesium 104 + 1424
Selenium 0.00+=0.00
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Fatty acid profile of powder tuber from Asphodelus microcarpus:

Table (9) : Fatty acid profile of powder tuber (g/100 g powder tuber).

Fattv acid (z/100g)
Capric (Cio0) 0.1
Lauric (Cya.p) 921
Myristic (C1ag) 7.3
Palmitic I:C 15;3] 13.7
Stearic (Clg:g:l 108
Palmitoleic (Cie1) 3.76
Oleic {C 13:1) 38.07
Linoleic (C1s2) 17.24
Linolenic (Cigs) 0.24

The GC-MS of Ethanol extract of powder tuber and leaves extracted from
Asphodelus microcarpus

Figure (1) represents the chemical composition of the powder tuber extracted from
Asphodelus microcarpus .As can be seen from this table 14 compounds representing
about 90.26% of the powder tuber extracted from Asphodelus microcarpus. The major
components are as follows: 1,8-dihydroxyanthracene (47.1), beta — dihydroxyanthracene
(18.9),a — dihydroxyanthracene (11.8).

ve Abundance
o

Figure (1): The chemical constituent of Ethanol extract of powder tuber from
Asphodelus microcarpus by GC-MS.

Figure (2) shows the results obtained from the GC-MS for Ethanol extract of powder
leaves fromAsphodelus microcarpus where the results showed that the extracted contains
17 compounds. The compounds representing about 83.94% of the ethanol powder leaves
extracted from Asphodelus microcarpus,one of the most important of these compounds
are a—pinene (28.95), (z)-3-hexanol (11.51), Docosane (13.58), Decanal (9.05).
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Figure (2): The chemical constituent of Ethanol extract of powder leaves from
Asphodelus microcarpus by GC-MS.

Antioxidant evaluation of some extracts from Asphodelus microcarpus:

The antioxidant activities of some extracts from Asphodelus microcarpus are evaluated
by:

Total phenolic content (TPC):

Figure's (3, 4 and 5) showed the total phenolic content that found in some extracted from
Asphodelus microcarpus(Tuber and Leaves ) and pyrogallol as phenolic compound where
the ethanol extracted contain high total phenolic content.

Total flavonoids content (TFC):

The results obtained in this study as shown in figure's ( 6,7 and 8 ) indicate that the
ethanol extracted from Asphodelus microcarpus (Tuber and Leaves ) contain highly
amount of flavonoids compounds as compared with the qurecetin which used as standard.
Reducing power assay (RPA):

As shown in figure's (9, 10 and 11) the reducing power assay of ethanol extracted of
tuber and leaves from Asphodelus microcarpus exhibit higher reducing activity than the
ascorbic acid.

The DPPH" radical scavenging activity:

The results of the DPPH" radical scavenging activity of ethanol extracted from
Asphodelus microcarpus are shown in figure's (12,13 and 14), these results compared
with the well-known antioxidant ascorbic acid where the percent of the inhibition is 82%
at 500 pg/ml of the vitamin C and 97.5% and 60.6% at 500 pg/ml of the tuber and
leaves respectively.

r Y
. ¢ fakab
c A0S 500
£ 1.828 :400
3 e
= W=3396384- 0.0307
; ¢ fald R* =0.9908
= oLy, 0.799:200
0.-435020:¢ [ pe/mi)
\, v,

Figure ( 3 ) : Total phenolic content of pyrogallol (standard)
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Figure (5) Total phenolic content of different extract of leaves from Asphodelus
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Figure ( 6) : Total flavonoids content of quercetin (standard)
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Figure (7) . Total flavonoids content of different extract of tuber from Asphodelus
microcarpus.
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Figure (8) : Total flavonoids content of different extract of leaves from Asphodelus
microcarpus.
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Figure (9) : Reducing power assay of ascorbic acid (standard).
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Figure (10): Reducmg power assay of different extract of tuber from Asphodelus
microcarpus.
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figure (11): Reducmg power assay of different extract of leaves from Asphodelus
microcarpus.
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Fig (12) : DPPH radical scavenging assay of vitamin ¢ (standard).
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Figure (13): DPPH radical scavenging assay of different extract of tuber from Asphodelus
microcarpus and Vitamin C.
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Figure (14): DPPH radical scavenging assay of different extract ofleaves from
Asphodelus microcarpus.
Discussion:

The results obtained are going to be discussed under the following headings:

1- Antioxidant activity of Asphodelus microcarpus collected from Al-Jabal Al Khadar
of Libya.

2- Chemical composition of test compound.

Antioxidant activity of test compound

Total Phenols and Total Flavonoids.

Total phenolic content (TPC) and total flavonoid content (TFC) of ethanol extract
powder tuber and leaves from Asphodelus microcarpus are presented in Figure's 3, 4,
5, 6,7 and 8 . The samples had higher significant (P < 0.05) TPC and TFC compared to
the Pyrogallol and Qurecetinas standard. The beneficial effects derived from phenolic
compounds have been attributed to their antioxidant activity (Heim et al.,2002 ) and
studies have suggested the role of phenolic compounds as the major sources natural
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antioxidants in foods of plant origin (Hagerman et al., 1998).

Kang et al. (2012) and Simas et al. (2010) reported that beneficial effects derived from
phenolic compound have been attributed to their antioxidant activity. They further stated
that antioxidant activity of the extracts cannot be predicted only by total polyphenol
content.

Antioxidant Activity:

The ability of tuber and leaves samples to scavenge DPPH radicals were determined
and the results are show in Figure's 9, 10 and 11 . Because DPPH radical is very sensitive
to active ingredients of low concentration and can accommodate a large number of
samples in a very short time, this procedure is often used for measuring radical
scavenging activity of different plant extracts (Sultana et al., 2007). Referring to Figure's
concentration of 500" pg/ml corresponds approximately to scavenging activities of 88%
and 97.5% for ascorbic acid (Standard), for ethanol extracted of tuber from Asphodelus
microcarpus, respectively.

Kalim et al. (2010) reported that DPPH scavenging capacity of plants used in Unani
system of medicine cultivars ranged between 52.2% and 86.0%. In the same context,
Panghal et al. (2011) stated that DPPH radical scavenging activity of ten medicinal plants
were highly correlated with the phenolic content (r2 = 0.99).

Chemical composition of powder tuber and leaves from Asphodelus microcarpus

Tuber and leaves play an important part for certain plants in production of the new
plant generation. Normally a tuber is composed of proteins, carbohydrates and lipids.
Chemical composition of tuber and leaves samples is shown in Table's ( 3 and 4 ).
Values of protein, fat, Moisture, and carbohydrates were presented in dry weight basis.
Tuber of this sample contained the amount of protein (12.5%) in dry weight basis.
Movahed et al. (2012) reported low value of protein (10.06%) for tuber from Asphodelus
microcarpus of Iranian .

Concentrations of sugars (glucose, fructose, sucrose) were determined for the tuber
and leaves samples Table's (9 and10). Concentrations of glucose and fructose in tuber
sample was lower than that reported by Saleh et al. (2011) for these sugars in tuber from
A. microcarpus Salzm, also Rimbau et al. (1996) reported high glucose content (22.8%)
in tuber of A. microcarpus from Algeria.

The composition of minerals of tuber and leaves samples is shown in Table's (7 and 8
), Na, K, Mg, Ca and P contents are high compared to other minerals for the sample.
These five elements called Macro-minerals are distinguished from the micro-minerals by
their occurrence in the body, as they required in amounts greater than 100 mg per day
(Groff et al., 2002).

K presented the highest content in the sample. Leterme et al. (2006) stated that K
presented an average of 32% of the total mineral content of samples investigated. Cl , S
and Ca come second to K in abundance in tuber from A. microcarpus Salzm samples. All
the mentioned macro-minerals have vital physiological and biochemical functions in
human body. The three essential micro-minerals Fe, Se and Zn are present in the sample
in varying amounts. Compared to tuberof A. microcarpus from Algeria mineral
composition (Saleh et al.,2011), only Zn and Se are found in fair amounts.

Cu content of the sample (24 pg/g) considered to be fair compared to other plant-
based foods (Leterme et al., 2006). She is another mineral found in the sample Table (8)
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in amounts comparable to other dietary sources. The greatest biological significance of
selenium in the organism is associated with its occurrence in active sites of many
enzymes and proteins (Kieliszek and Blazejak, 2013).

Tuber oil (Table 9) is obtained from powder tuber through Soxhlet extraction technique.
In powder tuber oil, oleic acid (C18:1) comprises over 50% of the fatty acid content and
represents the main fatty acid in the oil, followed by 19% linoleic acid (C18:2), 10%
lauric acid (C12:0) and 10% palmitic acid (C16:0) (Abuhamdah et al., 2013). As shown
in Table (9), the oleic, linoleic, lauric and palmitic acid that occurred in powder tuber oil
were 38.07%, 17.24%, 9.21% and 13.7%, respectively.

Abd El-Fattah (1997) found that the oleic acid content of 4 cultivars of the tuber oil
ranges from 23 to 35%, which could be a good source of C18:1 fatty acid. To conclude,
the tuber oil is mainly composed of the four fatty acids namely oleic, linoleic, lauric and
palmitic acid.

In comparison, it is found that the canola oil has 54% oleic acid (Marikkar et al., 2002).
This composition is almost similar with the oleic acid content found in tuber oil reported
above. Canola oil have been used in food as salad oils, and shortening for baking and
frying (Hammouda et al., 2016). Other than that, canola oil have been mixed with used
cooking oil in order to improve biodiesel production (Issariyakul et al., 2008). They
found that the mixtures of these canola and used cooking oils at certain ratio could also
reduce the feedstock and operating cost which will result in lower total production cost of
biodiesel.

Our results obtained from the in vitro antioxidant screened showed that ethanol extract of
tuber and leaves samples have considerable amounts of polyphenolic and flavonoids
compounds which are responsible for the antioxidant properties. And also they give the
higher reductive potential due to reducing capacity and DPPH free radical scavenging
activity which serves as strong indicator of antioxidant activities. Williams (1975)found
that roots had the highest radical-scavenging activity.

The phenolic and the flavonoids compounds are groups of secondary metabolites with
broad range of biological properties such as: antioxidant, anti-atherosclerosis,
cardiovascular protection and improvement of the endothelial function, it has been
reported that antioxidant activity of the phenolic compounds is mainly due to their redox
properties which allow them to act as reducing agents, hydrogen donors play an
important role by adsorbing and neutralizing reactive free radicals, and chelating ferric
ions which catalyses lipid peroxidation, and regarded as promising therapeutic agent for
free radical-linked pathologies (Nyangonoet al., 2012).

Ethanol extracted of powder tuber and leaves from Asphodelus microcarpus rich in
phenolic constituent such as a-pinene, terpinolene, and1.8 dihydroxyanthracenehave the
highest antioxidant activity against bacterial .

The result obtained from the GC-MS technology found that the most important
components are a-pinene, terpinolene, and 1.8 dihydroxyanthracene. The high
concentration of 1.8 dihydroxyanthracene in tuber sample and a-pinene in leaves sample
makes it potentially useful in the medicines because they exhibit antibacterial, antifungal,
anti-inflammatory activity and antioxidant properties according to Abdel-Gawad et al.,
(2017).
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